Improvement of hepatocyte-specific gene expression by a targeted colchicine prodrug.
Colchicine, an established tubulin inhibitor, interferes with the trafficking of endocytotic vesicles and thereby promotes the escape of lysosome-entrapped compounds. To improve its potency and cell specificity, a targeted prodrug of colchicine was synthesized by conjugation to a high-affinity ligand (di-N(alpha),N(epsilon)-(5-(2-acetamido-2-deoxy-beta-D-galactopyranosyloxy)pentanomido)lysine, K(GalNAc)(2)) for the asialoglycoprotein receptor on parenchymal liver cells. The resulting colchicine-K(GalNAc)(2) conjugate bound to this receptor with an affinity of 4.5 nM. Confocal microscopy studies confirmed rapid uptake and receptor dependency of a prodrug conjugated with fluorescein isothiocyanate. Colchicine-K(GalNAc)(2) substantially increased the transfection efficiency of polyplexed DNA in parenchymal liver cells in a concentration- and receptor-dependent fashion. Colchicine-K(GalNAc)(2) was found to enhance the transfection efficiency by 50-fold at 1 nM, whereas the parental colchicine was ineffective. In conclusion, this nontoxic colchicine-K(GalNAc)(2) conjugate can be a useful tool to improve the transfection efficiency of hepatic nonviral gene transfer vehicles.